The effects of pre-treatment substances on vase life and physiological character of cut Lilium Oriental hybrid 'Siberia' and Lilium Asiatic hybrid 'Dream Land' were studied. When florets of 'Siberia' were treated with Promalin (GA 4+7 +BA), the vase life was increased as compared to other treatments. The amount of ethylene produced continuously decreased and respiration rate showed a climacteric type rise on the 5 th day. The sugar contents increased in petal, but decreased in leaf and ovary. When florets of 'Dream Land' were treated with GA 4+7 and Promalin, the vase life increased. The amount of ethylene production and respiration rate showed peak points on the 1 st day. Also, the sugar contents showed the same results as with 'Siberia'. In the case of 'Siberia', vase life was extended with Dan-solution 2 [(nano particle pure colloidal Ag + ion) 0.1% + Natural chitosan] treatment. The amount of ethylene produced continuously decreased and respiration rate showed a climacteric type rise on the 5 th day. But they were not significantly different between treatments. The sugar contents increased in petal, but decreased in leaf and ovary. When florets of 'Dream Land' were treated with Dan-solution 2, the vase life was also increased. The amount of ethylene produced and respiration rates showed peak points on the 1 st day. Also, the sugar contents showed the same results as with 'Siberia'.
INTRODUCTION
Lilies are an export flower crop along with rose, chrysanthemum, carnation, and tulip in Korea. Maintaining the freshness and extending the vase life of cut lilies are very important to the success of this export crop. Results of many reports demonstrate that the quality of cut flowers depends on cultivated condition, nutrition, ethylene gas, etc. (Jones et al., 2001; McGregor, 1987) . In many lily flowers, pulsing treatments with the ethylene action inhibitor, AgNO 3 and silver thiosulfate (STS) induced extension of flower freshness and vase life (Zieslin, 1989) . One drawback of STS treatment is that it has a narrow range of concentrations at which it is effective as an ethylene action inhibitor without being phytotoxic (Nell, 1993) . It also has environmental risks, so there is a need to development a new ethylene action inhibitor as an alternative to STS. Nano particle pure colloidal silver solutions have strong disinfective power which can kill 650 bacteria species in water (Nell, 1992) . Natural chitosan promotes growth and flower in many corps (Tsugita et al., 1993; Utsunomiya and Kinai, 1994) . Therefore, a series of experiments were performed to determine the effect of certain pre-treatment substances, including noval pre-treatment substances of composed of pure colloidal Ag + ion and natural chitosan, on vase life, freshness and physiological characteristics in cut lily.
MATERIALS AND METHODS
Experiment was conducted with flowers of Lilium Oriental hybrid 'Siberia' and Lilium Asiatic hybrid 'Dream Land'. Post-harvest quality of the each floret was evaluated at 23±1.0°C simulated interior environment illuminated with 12.7-14.6 µmol m 
Effect of Pre-treatment Substances
Flowers were dipped or sprayed with 0, 50, and 100 mg/L GA 3 (Gibberellic acid), GA 4+7 (Gibberellin 4+7 ), BA (6-benzylamino purine), or Promalin (GA 4+7 +BA) for 20 minutes.
Effect of New Functional Pre-treatment Substances
Plants were dipped or sprayed with distilled water, STS (silver thiosulfate) 4 mM, Dan-solution 1 (Nano particle pure colloidal Ag + ion) 0.1%, or Dan-solution 2 (Dan-solution 1 + Natural chitosan) for 20 minutes.
Vase life of each floret was based on the time from one day after 48-hours storage until it became fully chlorotic. For ethylene production and respiration rate, a flower was placed in a 22 L chamber. Ethylene gas production was based on an analysis of 1 ml samples of the head space gas accumulated in the 22 L chamber. Three replicates were used per each treatment. Ethylene gas was analyzed by gas chromatography (GC: SHIMADZU model 8AP, 8APF, Japan), and the operating condition is shown in Table 1 . For the determination of carbohydrates, a portion of leaf, ovary, and petal tissues were lyophilized, and powder was extracted with 80% ethanol (2 ml) in tubes at 80°C in a water bath. Three sequential extractions were performed. The insoluble material was pelleted at 15,000 rpm for 15 minutes. The supernatant was filled up to 10 ml and, after filtration, the concentration of fructose and glucose was determined using high pressure liquid chromatography (HPLC).
RESULTS AND DISCUSSION

Effect of Pre-treatment Substances
For Lilium Oriental hybrid 'Siberia', the vase life of the 1 Ranwala and Miller (2000a) reported that treatment of lily with GA 4+7 , prevented changes in the concentrations of chlorophyll, soluble proteins, lipid peroxidation, and activity of catalase. In the case of 'Siberia', the amount of ethylene production continuously decreased (Fig. 2) . The amount of ethylene produced by 'Dream Land' showed peak point on the 1 st day, and a peak point on the 3 rd day after Promalin treatment was somewhat decreased (Fig. 2) . The respiration rate showed a climacteric type rise, and the peak point was slightly decreased by Promalin treatment in 'Siberia' (Fig. 2) . For 'Siberia' and 'Dream Land', sugar contents were significantly increased in petal, but decreased in the leaf and ovary (Table 3) .
Effect of New Functional Pre-treatment Substances Treatment
For Lilium hybrid 'Siberia', the vase life of all florets was extended by Dan-solution 2 (Nano particle pure colloidal Ag Fig. 3 ). The amount of ethylene produced by 'Siberia' continuously decreased, respiration rate showed a climacteric type rise with a peak point on the 5 th day (Fig. 4) . In 'Dream Land', the amount ethylene produced and respiration rate showed peak point on the 1 st day (Fig. 4) , but there was no significant difference between the treatments. Sugar contents were significantly increased in petals when florets of 'Siberia' and 'Dream Land' were treated with distilled water and Dan-solution 2 treatments, but decreased in leaf and ovary tissues (Table 5 ).
In conclusion, our data suggests that Promalin and Dan-solution 2 treatments were useful pre-treatment substance for extension of freshness and vase life of cut lily. 
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